Harald Ulrik Sverdrup, The Early Years
Harald Ulrik Sverdrup came from Norway in 1936 to serve as the third Director of the Scripps Institution of Oceanography. A cosmopolitan scientist fluent in Norwegian, Swedish, Danish, English and German, and somewhat in French 3 he had earned a reputation as a tough polar explorer.
The Sverdrup family came to Norway from Denmark about 1620. In the nineteenth century the family played a prominent role in Norwegian liberal politics. His great-grandfather studied history, language and botany, and in 1825 bought his own farm and established the first agricultural school in Norway. His son became the leader of the liberal party. Otherwise the family was heavily involved in the Lutheran church, and his father and his four brothers all became ministers. Sverdrup's father was Johan Edvard Sverdrup, a conservative Lutheran pastor and theologian. Johan's first wife, Marie Vollan, died in 1891, leaving Gudrun (b. 1887) and Harald (b. 15 November 1888) . His second wife was Marie's sister Agnes, who had five children including Sverdrup's brothers Einar and Leif.
As a boy, Sverdrup was interested in evolution and astronomy. His family favored the classics. Upon entering gymnasium, Sverdrup selected the classics option with emphasis on Latin rather than physics and mathematics. But then he welcomed an opportunity to return to the technical subjects by attending the Norwegian Academy of War for one year (and finishing as top man in athletics). In 1914, he passed the University examinations in physics, mathematics, chemistry and botany, planning to major in astronomy. When Vilhelm Bjerknes offered him one of the coveted assistantships endowed by the Carnegie Institution of 'Walter Munk is Secretary of the Navy Chair in Oceanography at the Scripps Institution of Oceanography and Deborah Day is Scripps Archivist. Freely adapted from Anthony Lee Shepard's manuscript biography of his father entitled The Beachmaster, p. 239-240. Sverdrup also noted that he had learned a Chukchi dialect while overwintering with the tribal people in Siberia. Washington, Sverdrup turned to meteorology and oceanography, and he published his first paper (on atmospheric inversion layers). In 1914 Bjerknes was offered a professorship at the University of Leipzig, and he took Sverdrup with him. It was there during the war years (and experiencing hunger) that Sverdrup wrote Der Nordatlantische Passat (North Atlantic Trade Winds), for which he was granted a degree from the University of Oslo in 1917.
Sverdrup could have fallen into a comfortable and respected university career, but instead he accepted the offer by Roald Amundsen to take charge of the scientific work on the North Polar Maud expedition. In his To these words, he added by hand: "And I did not mind the adventure."
The expedition left Norway in July 1918, expecting to return in three or four years. It did not return until December 1925. The expedition carried out an intense program of observations, the analysis of which occupied Sverdrup up to 1933. There were a number of important interruptions.
• In 1928 he married Gudrun Bronn Vaumund and adopted her daughter Anna Margrethe.
• In 1929 he signed up with Fridtjof Nansen to take the Graf Zeppelin across the North Pole.
• In 1930 he spent half a year at the Carnegie Institution in Washington for analysis and discussion of the oceanographic observations taken on the last cruise of the Carnegie.
• In 1931 he participated in the Lincoln Ellsworth North Polar Submarine Expedition, again as leader of the scientific work.
• In 1934 he spent eight weeks on the high-lying snow fields of Spitzbergen with glaciologist Hans Ahlmann. Although Maud never came close to the pole, and the Zeppelin did not fly, and the submarine did not dive, Sverdrup somehow managed to improvise, turning all these activities into a positive experience. He did this by taking advantage of every opportunity for careful observations and by subsequent analysis and synthesis. Improvising is a way of life for oceanographers.
The Maud Expedition
The Maud Expedition epitomizes Sverdrup's approach, discipline and scientific style. In 1918, with World War I still raging, a twenty-nine year old Sverdrup took charge of the scientific work (with additional duties as navigator and cook) aboard Maud on Amundsen's North Polar Expedition. At the turn of the century, Nansen had conducted his famous drift aboard the Fram. From the measurements taken and a brilliant subsequent analysis, Nansen had concluded that there was no land in the central Arctic, and that the currents entering and leaving the Arctic play a major role in climate. This was not accepted at the time. Amundsen's plans provided the opportunity to test these unpopular notions. To family friends who opposed his plans, Sverdrup wrote "..
.I was not cut out to be a theoretician. And not the least, if I am able to make a little scientific contribution, then it will be a contribution to Norwegian science. "3
Two years later, unable to break into the ice pack, Maud entered the port at Nome, Alaska, to take on fresh supplies. One year later she had to pull into Seattle to repair a broken propeller. Much has been said about the frustrations encountered on the expedition, and too little about the valuable work that was done: on tides, currents, physical properties of sea water, sea ice, marine geology, aurora, gravity, magnetism, atmospheric electricity, astronomic observations, and the animal and bird life in the drift ice. Sverdrup used every interruption to push his work forward. During *Harald Sverdrup to Vern Knudsen, February 1, 1938 . Scripps Family Papers, Accession 92-38, Box 4, folder 39, "Scripps Institution of Oceanography, 1938 ." SIO Archives UCSD. The matter of judging the quality of data was always foremost in Sverdrup's mind. He wrote Vern Knudsen: "I would obtain experience in performing observations and, later, on the basis of these experiences I could know the accuracy of various methods and the limits of errors which would have to be considered." 
Sverdrup is Called to America
In 1930, while spending half a year at the Carnegie Institution in Washington, Sverdrup was approached by Carnegie President, John C. Merriam, a member of the U.S. National Academy of Sciences Committee on Oceanography, and offered the initial Directorship of the Woods Hole Oceanographic Institution. ' Sverdrup turned down the offer because he needed more time to complete the Maud work.
In 1935 Bjorn Helland-Hansen, returning from a visit to the United States, asked Sverdrup whether he would consider taking the Directorship of the Scripps Institution of Oceanography for a limited number of years. Sverdrup accepted the position for a period of three years, later extended to five. Then war broke out, and it was to be twelve years before he returned to Norway. the port calls in Alaska, Amundsen allowed participants to leave the expedition, and some did. Sverdrup admits to being tempted, but decided to fulfill his obligation, in spite of the immense difficulty in carrying out the observational program. "These years were really valuable because they brought me in the closest possible contact with nature, a circumstance which to one who works in geophysics cannot be overestimated . "6 The most significant of the Maud papers, Dynamics of Tides on the North Siberian Shelf, was completed on shipboard (oceanographers will appreciate this feat).
These were the formative years of Sverdrup's scientific career; he developed a first-hand appreciation of the interdependence of the ocean environment. The Arctic years also formed the basis of developing his personal qualities, particularly a high degree of selfdiscipline. Amundsen was vain, opinionated and not well informed on scientific issues. The relation between the expedition leader and the chief scientist was not an easy one. Ritter and the institution's benefactors, E.W. Scripps and his sister Ellen Browning Scripps, agreed from the beginning that the institution would eventually become part of the University of California. That union was effected in 1912, when Miss Scripps endowed the institution. The University of California, reluctant to adopt a poor and distant marine laboratory in 1903, was delighted to accept a well endowed and thriving station in La Jolla in 1912.
During his weekly visits from his nearby Miramar Ranch to the marine station in La Jolla, E.W. Scripps shared his thoughts on biology and philosophy with members of the staff. Biology was the science that captured the public imagination at the turn of the century. Acceding to E.W. Scripps" wishes, Ritter in 1912 expanded the research program to encompass all of "Sverdrup Autobiographical Sketch, April 11, 1936 After thirteen difficult years, \¢tughan was ready to look for a successor. He turned for advice to oceanographer Bjorn Helland-Hansen who recommended fellow Norwegian Harald Sverdrup. HellandHansen found Vaughan's assistant director, the ambitious young Claude ZoBell too narrow, and Vaughan's doctoral student Roger Revelle brilliant but too young for the Directorship. In the end, Vaughan commented that his greatest accomplishment was to persuade Sverdrup to become the third Director of Scripps.
Sverdrup Comes to Scripps
When the Sverdrup family arrived in La Jolla in July 1936, they found an isolated community of researchers housed in sub-standard cottage accommodations on campus. These 'shacks,' according to the outspoken Gudrun Sverdrup, were simply a disgrace. Prior to Sverdrup's The family soon adapted to the beautiful surroundings. Daughter Anna was registered at the Bishop's School in La Jolla. There was a clay tennis court next to the Director's residence, and when Walter Munk arrived in the summer of 1939, Gudrun recruited him as a tennis partner. If she won, Munk would be invited for a dinner of fiske pudding and an account of Arctic adventures. On other nights, Munk recalls, one could satisfy one's food needs by picking abalone off the pier.
Sverdrup found an institution without sea-going facilities and without sea-going oceanographers. There was no underlying research theme, no creditable teaching program. When Sverdrup accepted the position, he wrote Robert Gordon Sproul, President of the University of California, that he intended to make the institution live up to its new" name by taking it to sea." Sverdrup had brought two current meters with him from Norway, and he hit the ground running. '" The staff learned only four months earlier that Sverdrup was coming): and some viewed the appointment with apprehension. During the era when Scripps "Vaughan was nevertheless committed to work at sea. When lie recruited Martin Johnson in 1~34, Vaughan specifically mentioned to him the importance of work at sea. "I think that you are accustomed to working on a research boat and that that would offer no obstacles. We expect during the coming ,,,'ear that virtually evervbodv on the scientific staff of the Institution with the possible exception of two men, will participate in the work at ,',ca. We have on the Institution's staff a few people who are not sea-going. 1 do not intend to add to the staff any bodv else who will not work on the water. organized a cruise to Guadalupe Island and two expeditions to the Gulf of California. However, he decided to focus on repeated visits to a limited ocean area similar to Henry Bigelow's work in the Gulf of Maine rather than traditional wide-ranging scattered deepsea expeditions. This was consistent with his conviction that the Scripps program should ask well-posed significant questions, and do the work to answer those questions. The Marine Life Research (MLR) program, which was first proposed in 1939fl ~ and which continues to this day, fell in perfectly with Sverdrup's plans and gave the institution an opportunity to begin intensive work in a narrowly defined and important area off the California coast. The resulting departure from the traditional expedition era to properly sampled time series is a benchmark in the history of ocean science.
Scripps faculty and staff who did not go to sea felt themselves at a disadvantage. Funds continued to be scarce, and Sverdrup allocated his meager resources to work at sea. He tried to bring chemical and physical ~W.E. Allen, "The Growth of a Marine Observatory." Internationale revue der Gesamten Hydrobiologie und Hydrographie, 39 (1939) Gorczynski 27 was building a little fiefdom for computing a climatological constant (suitably labeled "G") that combined temperature, rainfall, sunshine and other local statistics into a single number. It was normalized to G=100 for San Diego, and was less than 100 for all other communities (thus enjoying a popularity among local officials). Sverdrup put an end to this. Sverdrup took a research position from biologist Easter Cupp and gave it to phycologist Marston Sargent. He regretfully let chemist Erik Moberg go when alcohol got the better of him, and recruited Carl Hubbs at Francis Sumner's retirement. Richard Fleming and Roger Revelle, both with newly minted doctorates, found themselves with unparalleled opportunities for research at sea because the older faculty were unwilling or unprepared for sea duty. The faculty who did not go to sea felt fiscally beached.
Two of the younger faculty whose work was in the laboratory, biochemist Denis Fox and bacteriologist Claude ZoBell, were concerned about the increased focus on seagoing activities. ZoBell was used to working independently and did not distinguish between seagoing and laboratory scientists at Scripps: 28
"'While it has been the policy of the Institution to allow the staff members a high degree of freedom in the selection of problems for investigation, it has been the common objective of all to contribute to the science of the sea and its relation to man."
As Assistant Director, ZoBell had assumed quite a bit of administrative responsibility towards the end of Vaughan's term as director, but he acknowledged Sverdrup's leadership. 2q Fox wrote Sverdrup that after three hours of discussion, the faculty could not agree on the definition of "oceanography" and suggested that the term "marine science" be used instead3 ° Fox was fussy about titles and wrote lengthy memoranda to the Director on the lack of proper institution stationery and the unsightly defecation of seabirds on university grounds. He felt himself slighted when the young postdocs Fleming and Revelle were given plum assignments. Both Fox and ZoBell had been proposed for promotion to Assistant Professor in 1933, but this was delayed until 1936 because of the Depression. Sverdrup recommended the promotion to Associate Professor in 1938, but this was denied until 1942! Both men felt that the delays were unjust.
Money was always a problem. Ten years before the Office of Naval Research was to become the catalyst of ocean research, Sverdrup contemplated going to the Navy for support, but concluded, "The Navy, when you get right down to it, doesn't care about oceanographic research. ''~'
Teaching Oceanography
Sverdrup began reforming the curriculum of SIO as soon as he arrived on campus. SIO was not empowered to grant degrees. During the Sverdrup years, degrees for graduate work at SIO were granted by UCLA. Sverdrup worked closely with a select faculty committee, which included Claude ZoBell to outline a new syllabus in time for publication in the University Catalog. In 1938, Sverdrup began working on a textbook, The Oceans, with two co-authors from the Scripps staff, Richard Fleming and Martin Johnson. Even before it was published, chapters were used to shape the course in oceanography at Scripps. The entire faculty was organized to teach a comprehensive series of lectures, which covered biological, chemical, geological and physical oceanography. Claude ZoBell felt that physiology of marine organisms was not sufficiently represented in the curriculum. In Sverdrup's view oceanography was not synonymous with marine science. Francis Sumner felt that scientists should be free to follow wherever their research led them and therefore disagreed with the concept of an organized program. Sverdrup listened to the opinion of his faculty, but then held his course.
It is interesting to contrast Sverdrup's views with those of Ritter. Ritter wanted physical oceanography to serve the interests of biologists. Sverdrup wanted broad cooperative interdisciplinary studies. "1 wish to underline the necessity of broad training," Sverdrup tried to bring the Scripps Institution of Oceanography in line with the academic policies of the rest of the University of California. Students at Scripps before the Sverdrup years were attached to and dependent upon individual faculty members, who were empowered to shape and control their graduate work. Sverdrup centralized procedures for admitting and supervising graduate students. Students from other departments could enroll in Scripps courses, and Sverdrup even approved the enrollment of university undergraduates in single courses under certain conditions. However, Sverdrup required that all graduate students enrolled in oceanography complete the curriculum before they focused on a particular sub-discipline within oceanography. The faculty at Scripps and elsewhere lauded these reforms." One effect of this change was to diminish the power of the individual faculty advisor. Sverdrup, as chairman of the Department of Oceanography, had the sole power to accept or reject prospective students.
Sverdrup put research before the educational program of the Scripps Institution. His first priority was always to take the institution to sea. The training of oceanographers, for whom there were no fellowships "Sverdrup to Bjorn Helland-f fansen, 2/3 January 1938, quoted in: Robert Marc Friedman, "Polar dreams and California sardines: t tarald Ulrik Sverdrup and the study of ocean circulation prior to World War I1. Occasionally, Sverdrup would have Munk read off numbers for him to plot (today's computer-generated plots miss the excitement of wondering where the next point will fall). Sverdrup would beam if a point confirmed a developing pattern and scowl if it missed. Each point was taken seriously, and outliers were often rationalized. The procedure was consistent with the motto in the preface: NDRC requests clearance for Sverdrup to work on Navy contracts, and refers his name to FBI and Navy Intelligence for background checks. Chambers states "emphatically that subject is proNazi" and that Mrs. Sverdrup had made comments sympathetic to the Nazi movement in front of him and Mrs. Chambers. "The informant felt ... that [Sverdrup] should not be trusted with information vital to this country's defense because of his decided sympathies with Germany and the Nazi movement." Fox " stated that he did not think the Svevdrups were loyal to the United States but doubted if they were in touch with the Nazis, but added that it was his belief that if he ever had a chance to give any aid to the Nazis, he would do it." Chambers reported that Sverdrup had ordered Scripps research on anti-fouling to be discontinued even though "the development of any preventative, would be of the greatest military value."
8 January 1942 J. Edgar Hoover cables the FBI office in San Diego to initiate investigation of Sverdrup per Navy request.
9 January 1942 Sverdrup is interviewed at FBI San Diego office. He states that at first it was "difficult for his wife to undergo the change between Norwegian habits and American habits," but that he and his family like America and plan to "stay in the United States until he retires from his present position as Director of the Scripps Institution and then he expects to return to Norway." Further, he stated "that no amount of pressure on his relatives in Norway would in any way affect any confidential matter or information which he may have in his possession."
14 January 1942 FBI, San Diego submits a report on Sverdrup, detailing all San Diego interviews. The summary quotes negative assessments by Chambers, Shea, and others.
21 January 1942 FBI interviews Dr. Frank Lily ~" in Chicago who "considers Dr. Sverdrup one of the most distinguished oceanographers in America and holds him in high esteem. He described Dr. Sverdrup as a man of courageous and loyal character, of unquestionable integrity and on whom he believes can be thoroughly relied upon." 
February 1942 FBI interviews (former Woods
Hole Director) Henry B. Bigelow at Boston who "advised that he had known subject principally through their mutual scientific interest and stated that Sverdrup is one of the outstanding men in his field of oceanography in the world today .... he can recall attitudes expressed on the part of Sverdrup which, to his mind, would indicate that he is entirely opposed to the Nazi methods as well as their political theories..." 11 February 1942 FB! interviews (Woods Hole Director) Columbus lselin at Woods Hole who related that Sverdrup was closely associated with German scientists in Germany and that due to this fact Germany was more or less his second homeland, it is Ehis] ... belief that ESverdrup] still has a great deal of respect for the scientists of Germany who are connected with the science of oceanography .... however, is of the opinion that Sverdrup does not possess any sympathies whatsoever that might be construed inimical to the welfare of this country... Concerning Sverdrup's ability, ... stated that in his opinion Sverdrup is probably the most outstanding authority in the work of submarine detection in the world today and has an excellent practical background in the science of oceanography." 11 February 1942 Navy recommends that Sverdrup be denied employment on classified Navy matters. 
April 1942 G-2 Agent Nell Ruge interviews
Chambers, who gives G-2 a list of Hunk's friends and associates and says that he doubts Hunk's loyalty because he appeared to avoid military service and is associated with Michael Le Huquet. Ruge finds Chambers credible though possibly over-suspicious. Ruge interviews ZoBell who says he "could not give an estimate of subject's loyalty, integrity or discretion," but said that other members of the staff considered Hunk pro-German. Agent Ruge concludes that ZoBell "knows considerably more about subject than he is willing to divulge." 3 April 1942 Ruge interviews Owen Martin, SlO Janitor, '' who "believed that subject (Hunk) was not loyal to the United States. Martin said subject kept an office at Scripps Institution and he frequently brought girls out to the office at night. Most of these girls spoke with a German accent. Martin said he had got into an argument with subject over the moving of Japanese 'Martin was employed at S]O for only a few months. When Martin was discovered examining the contents of the Director's waste paper basket, he stated that he had been instructed to do so by the FBI. from the coastal area. Munk had stated that there was nothing wrong with the Japanese, that he was an alien and nothing was wrong with him. The next day, Sverdrup wrote President Sproul that things were "running smoothlv" at Scripps and that "my presence is not essential.'"" Three days later, Sverdrup and his wife left La Jolla. Fox thought that the Sverdrups were about to skip the countrv. ing only a brief trip, but Dr. Fox advised that both ... had recently procured passport pictures. It is also reported from another source that the subject is in possession of aerial photographs of the San Diego coast." What was Project PLOUGH? A brainchild of Lord Louis Mountbatten, it had been briefed to Churchill and to Harry Hopkins and General George Marshall representing President Roosevelt. In essence, the plan was to master the snow bound areas of northern Europe, sabotage hydro-electric power stations in Norway, destroy German bases which threatened allied supply lines to the Soviet Union, and prepare for the re-conquest of Norway to be led by the U.S. 10th Mountain Division (which had absorbed the ski troops with whom Munk had served). PLOUGH required a snow vehicle to be dropped from aircraft behind enemy lines, and Studebaker developed a vehicle called WEASEL capable of operating under a variety of snow conditions. The Norwegian government in exile did not agree to the destruction of their power network; for this and other reasons PLOUGH was never implemented. However, a number of prototypes of the WEASEL were built, and WEASEL became kin to DUKW, the amphibious military vehicle for Allied landings. DUKW was the workhorse of pioneering wave and beach studies at Woods Hole and Scripps2 ~ None of this was known to Chambers, Fox, and ZoBell, who found Sverdrup's activities suspicious, dismissed Lek as a dabbler in oceanography and stated that neither Lek nor Munk were professionally qualified to undertake the Air Force research. ~e Further, the proposed employment of Lek and Munk under Army Air Force contract was a:
7 July 1942 ... subterfuge so as they would be paid from the funds of the institute rather than the War Department funds so as not to bring them under the jurisdiction of the War Department. "~ luly 1942 Munk is denied access to the Navy Radio and Sound Lab, Point Loma.
Operation TORCH
Munk left La Jolla to accept a position as Assistant Oceanographer in the Army Air Force Directorate of Weather (AAFDW) on July 21, 1942 under the command of Major Seiwell. Seiwell knew about Munk's clearance problems with the Navy ~ but assured him that this would not affect his work for the Army Air Force.
Upon his arrival at the Pentagon on 31 August 1942, Munk was briefed on plans for Operation TORCH, an amphibious assault by U.S. forces on the northwest coast of Africa scheduled for 8 November 1942. TORCH was the first American amphibious operation in forty-five years. The North African coast was notorious for mountainous swells in winter. The army was carrying out practice landings on beaches in North Carolina. The landings were halted when LCVP landing craft swamped in breakers exceeding two meters; but winter surf conditions on African beaches were known to exceed two meters most of the time.
High surf on the landing beaches is the result of winter storms in the North Atlantic. The challenge was to forecast the generation and decay of storm waves, to estimate their subsequent transformation in shallow water, and to pick two or three days of acceptable surf conditions. This constituted a radical departure from the Air Force assignment to Scripps which was to prepare charts of surface temperature and wind fields: ' As T.~ith reference to the captioned individuals, agents of this office conferred with IIaJor Gcneral~f C~2 and General l~ Chief, Technical Services, Army Air Corps. General ~I at subjects, !,~dK and S~.PDRVP, are employed in the :feather Div5 sion of the Army Air Corps and have access to information of great importance. L~. ?/U~,K has been so employed for some three months and !~'r. SVE.~RUP for oaly a few days. General ~ stated that Majo~ a well-known authority in Oceanography, was in charge of the work of these men and has bean given a more or less free hand in choosing Kis associates. SVEP~RUP's services have been furnished by virtue of a contract entered into by the .far Department with the University of california and he is in Washington in a temporary capacity. Messrs. SVERDRUP and L"JNK, in their capacity as Oceanographers, have come into possession of information concerning impending military operations which are to take place within the next two weeks. The infonuation in the possession of these individuals is said to be of such a nature that disclosure of said information to enemies of this country would be disastrous.
General~ stated in substance "if they are wrong, the d~mage has alread~ been done". He inferred that Dr. ~Z~DRUP had once been in the Navy employ and that it was largely through Navy protests that ~h@ current investigation ~had been instituted. He advised further that MaJor~ appears to be a very close friend and associate
.~~ @~b~ca~s~tion had dlscl~ h, had studied in~. part of the Point Loma effort, Sverdrup had been compiling wave and wind statistics ''~ dealing with questions such as the expected wave height and wind speed off southern California in winter. Now the challenge was to predict the wave height on 8 November 1942 on the Casablanca beach. It was like going from climate studies to weather prediction. Munk spent the month of September assembling data that could provide a few empirical rules as the basis for predicting sea, swell and surf/"~ At the end of the month, Munk told Seiwell that he thought the work could be done, but it would require the unique experience of his mentor, Harald Sverdrup. No one was more qualified in combining a noisy and disparate dataset into believable generalization. If successful, Sverdrup would have the international recognition and prestige to persuade the allied leadership that such a prediction could be relied upon. ~ Seiwell invited Sverdrup who responded immediately and spent most of October working with Munk in the Pentagon. Unbeknownst to them, they were under twenty-four hour surveillance. The information in the possession of these individuals is said to be of such a nature that disclosure of said information to enemies of this country would be disastrous." G-2 Generals consequently ordered surveillance to continue for two weeks.
At the end of October, Sverdrup recommended that the method for wave prediction was ready to predict landing conditions;"' but we do not know whether the prediction rules arrived in time; yet wave conditions on 8 to 10 November were unusually favorable and the landings were successful. that Munk "is loyal to the United States and is not engaged in any subversive activities. The few allegations to the effect that subject had pro-Nazi sympathies are unsupported in fact and there is ample evidence obtained from reliable informants indicating that he is actually anti-Nazi. Subject's own actions tend to support the latter conclusion." Hoover summarizes the report of the Office of Naval Intelligence and refers to informants W, X, Y, and Z as providing information detrimental to Sverdrup. W and X are Shea and Chambers, Z is ZoBell and Y is probably Fox. r' W stated, "if there were any discoveries made by one scientist, then all the scientists in the world would know," and X reported that on the occasion of the Pearl Harbor attack "Sverdrup was thoroughly amused." Z said that Sverdrup never mentioned the war, which Z found "most unusual, particularly in view of the fact that the wife of this individual was reportedly very pro-Nazi in her conversations with her acquaintances." (See 
Nay 1944 War Department investigation of
Munk concludes that he had no pro-Nazi sympathies, and that any evidence that he was pro-German was entirely hearsay.
Operation OVERLORD
The development of surf prediction methods in ka Jolla coincided with planning for the Allied invasion of Europe. Responsibility for forecasts in support of OVERLORD was assigned to a complex organization comprised of three commands, including 
An Appraisal
This brings to an end the account of events from the documents released some fifty years later under the Freedom of Information Act (FOIA). We have stayed away from an anaylsis; readers should judge the documents for themselves. But before leaving the subject, we will attempt a brief assessment.
Wars, and the present included, awaken paranoid instincts; in passing their concerns to the FBI, W, X (and Mrs. X), Y and Z felt they were discharging their obligations as citizens. The situation is different with regard to the agencies responsible for evaluating the evidence. The FBI, Navy, Army and Army Air Force security officials weighed the statements of informants X,Y, and Z over and above the judgments of a Who's Who in American science and technology. In doing so, the agencies deprived the country of needed talents and put the careers of several individuals in jeopardy. They did so not from wickedness or stupidity, but in response to an ingrained tradition in a community that is unwilling to take calculated risks and unforgiving of any errors. The career of a security officer does not suffer for the exclusion of the many, but may be precipitously terminated for the inclusion of a single security risk. In balance, the true security of the country may well end up on the losing side.
In the Sverdrup case, the situation was eventually patched up by the persistent efforts of one man, Commander Roger Revelle. Sverdrup was permitted to participate in the efforts that led to a final Allied victory. But the participation involved the analysis of Navy data and other second-hand observations, and not the intimate first-hand involvement, which is the hallmark of Sverdrup's entire career.
In Munk's case, this led to a reversal, from a "discharge with prejudice" to a life-long association with Navy problems and an appointment as "Secretary of the Navy Chair in Oceanography."
Office would support basic oceanographic research after the war, and he conferred with Roger Revelle on how Scripps should grow: v" He saw that the programs to train oceanographers would have to be expanded and felt that Scripps could make a significant contribution in this effort.
This meant enlarging the faculty as soon as the younger oceanographers were released from military service, expanding facilities on campus, and building a fleet. Scripps' only ship, R/V E.W. Scripps was returned to the institution after the war, but it was no longer an ideal oceanographic vessel. There seemed to be two options for obtaining additional vessels. Sverdrup asked Revelle to obtain mothballed government-owned vessels. And he turned to CalCOFI, which was amassing a fleet of vessels for work off the California coast.
CalCOFI
In 1938, fishing industry representative Julian Burnette contacted Harald Sverdrup to express his concern about the depletion of the sardine from California waters. Over the next ten years, Burnette persuaded Governor Earl Warren and the California Legislature to levy a tax on fish landings and establish a Marine Research Committee to oversee a scientific investigation of the problem. In 1946 and 1947 fishing industry representatives reached out to scientists in California to plan a research program. Sverdrup was involved in planning the California Cooperative Oceanic Fisheries Investigations (CalCOFI), clearly modeled on International Council for the Exploration of the Sea (ICES) studies in the North Sea. The California Legislature provided $300,000 to establish the Marine Life Research Group (MLRG) at Scripps, a sum close to the on-going Navy support. MLRG was to oversee CalCOFI, which had the ships and the money for regular cruises to build a time series of oceanographic data. What is more, CalCOFI had ships and the money to pay for regular cruises to build a time series of oceanographic data. Sverdrup allocated R/V E.W. Scripps for use in CalCOFI cruises, and SIO scientists were invited to participate in cruises on other CalCOFI vessels. 
The Equatorial Singularity
Perhaps the most far-reaching contribution to meteorology and oceanography is the law of geostrophy: currents (winds) do not go "downhill" but move parallel to the pressure contours, at a rate inversely proportion to sine (latitude). This leads to an embarrassing infinity of velocity at the equator. Sverdrup considers the related balance, not of forces, but of torques. ~ This leads to global well-behaved solutions everywhere but at the boundaries. It is remarkable that Sverdrup derived what is now known as "Sverdrup Dynamics" not by mathematical manipulation (which is easy enough) but by analysis of observations, his trademark. Curiously the associated "western boundary intensification" (the Gulf Stream) was initially derived by Henry Stommel not by analysis, but by noting the simple behavior of numerical computations. '<'
A lot had been accomplished in Sverdrup's personal research, from the unifying thesis of The Oceans Bible to the dynamics of the equatorial circulation. But the most important contribution that he left behind was his insistence on a first-hand familiarity with observations and their uncertainties as a basis for subsequent analysis and synthesis. This was a forerunner to the modern practice of objective mapping. ~ Twelve years prior, Sverdrup had found an institution without sea-going facilities and without sea-going oceanographers. There was no teaching program, no underlying research theme. When he left in 1948, the Scripps Institution had three vessels, a kernel of sea-going scientists (to be greatly expanded under Revelle), an ongoing program for monitoring the waters off California, and a coordinated curriculum in oceanography, the first in the United States. The academic staff had grown from six (with Sumner the only member of the National Academy of Sciences) to ten, four of whom were later elected to the academy.
The Sverdrup California Legacy

Sverdrup Returns To Norway
On 30 January 1947, Sverdrup announced that he would step down as Scripps Director in one year and return to Norway. After the decision was announced, the entire faculty and staff (including Chambers) wrote Sverdrup praising "the character of the research, the quality of the instruction and the practical application of various marine sciences" during the years of his directorship, and asking him to reconsider his decision? 9 It was not an easy decision. Harald and Gudrun Sverdrup (she in particular) were homesick. They missed the change of seasons. Moreover, in the spring of 1946 Sverdrup had been asked by the Norwegian Government to take the directorship of the Norwegian Polar Institute3 ° Figure 11 . John Giever, Harald Sverdrup, and Gottorm Jacobsen at Maudheim, Antarctica, in 1951 
